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Biogeochemical cycling of Hg in the environment. Adapted from Fitzgerald
et al. 2007.



MeHg + Hg(ll) = TotalHg




Total Hg

* Total Hg with a direct mercury analyzer

— EPA method 7473 - Thermal Decomposition,

Amalgamation, and Atomic Absorption
Spectrophotometry

— No sample pretreatment
— Relatively low cost

— Rapid
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Hg Speciation

HPLC-ICPMS
Hg-thiourea complex LC-CVAFS
GC-CVAFS

Direct mercury analyzer
— Chemical digestion

— Isolating MeHg from forms of Hg(ll) with an
organic solvent

— Back extraction MeHg into aqueous solution
— Total Hg analysis
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Previous DMA Hg Speciation

Poor recovery of MeHg from liver tissue

Hazardous and/or relatively large quantities of
chemicals

Expensive/specialized laboratory equipment

No comparison with an established technique



Objectives

Develop a rapid and low-cost method for Hg
speciation analysis in fish tissue using a
DMA-80

Reduce the volumes and types of hazardous
chemicals used

Simplified method

Compare Hg speciation data from the DMA-80
method to speciation data from an
established technique
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QA/QC

* Known additions (10, 20, 100, and 1000 ng)

— 92% recovery

e DOLT-4 (THg 2.58 pg/g and MeHg 1.33 ug/g)

— Mean recovery of Hg(ll)
* 99+ 5%

— Mean recovery of MeHg
* 100 £ 5%



Naturally Contaminated Fish Tissues

Arctic char (Salvelinus alpinus)

Channel catfish (/ctalurus punctatus)
Bowfin (Amia calva)

Largemouth bass (Micropterus salmoides)
Spotted gar (Lepisosteus oculatus)




Measured MeHg (GC-CVAFS) vs. estimated organic Hg (DMA-80 ) in fish liver and muscle
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Barst et al. 2013. Environmental Toxicology and Chemistry



Spotted gar livers

GC-
DMA-80 CVAFS
MeHg
Percent
Recovery
Estimated | Measured | DMA vs.
Total Hg Hg(II) MeHg MeHg GC-
Fish (ng/g dw) (ng/g dw) (ng/g dw) (ng/g dw) CVAFS
Spotted gar 1 16229 15287 942 581 162.1
Spotted gar 2 19661 18259 1402 1226 114.4
Spotted gar 3 36374 33851 2524 1310 192.6
Spotted gar 4 40716 36735 3982 1510 263.7

Barst et al. 2013. Environmental Toxicology and Chemistry



Variation in total Hg and Hg(ll) analyses leads to
inaccurate calculation of MeHg
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Applications

 Hg food web studies

* Hg ecotoxicology
studies

* Hg metabolism studies



